Active-Site Environment of Copper-Bound Human Amylin Relevant to Type 2 Diabetes.
Type 2 diabetes mellitus (T2Dm) is characterized by reduced β cell mass and amyloid deposits of human islet amyloid polypeptide (hIAPP) or amylin, a 37 amino acid containing peptide around pancreatic β cells. The interaction of copper (Cu) with amylin and its mutants has been studied in detail using absorption, circular dichroism, electron paramagnetic resonance spectroscopy, and cyclic voltammetry. Cu binds amylin in a 1:1 ratio, and the binding domain lies within the first 19 amino acid residues of the peptide. Depending on the pH of the medium, Cu-amylin shows the formation of five pH-dependent components (component IV at pH 4.0, component III at pH 5.0, component II at pH 6.0, component I at pH 8.0, and another higher pH component above pH 9.0). The terminal amine, His18, and amidates are established as key residues in the peptide that coordinate the Cu center. The physiologically relevant components I and II can generate H2O2, which can possibly account for the enhanced toxicity of amylin in the presence of Cu, causing damage of the β cells of the pancreas via oxidative stress.